Introduction
examined the efficient markets hypothesis that plays an important role in the analysis of financial markets. The efficient markets hypothesis states that investors are capable of responding to market information rationally and efficiently, so that stock prices fully reflect the information in the market. Many empirical studies have not able to support the efficient markets hypothesis, so that investors can obtain more than normal profits from trading in securities.
The literature on stock market flows and returns has suggested the following four hypotheses:
(1) The price pressure hypothesis means that the effect of flows on current market returns is negative. When the stock market demand curve is not perfectly elastic, investors in the stock market buy (sell) shares, leading to equity flowing in and out. There is buying (selling) pressure in the market, pushing the stock price up (down), leading to a temporary deviation from the equilibrium price, resulting in positive (negative) market returns. Over time, the presence of buying (selling) pressure in the market slowly vanishes, and stock prices revert to the original equilibrium, so that the market will have negative (positive) returns.
(2) The information (or price release) hypothesis refers to flows in the stock market and current market returns having a positive relationship. A positive correlation between market flows and returns implies that investors have superior private information when trading funds, which means that useful information is present in the market.
(3) The feedback trading hypothesis is defined where market returns and current market flows are positively related. When the market returns in the current period are positive (negative), investors are optimistic (pessimistic) about market prospects, thereby expecting future market returns to continue to rise (decrease). Investors choose to buy (sell) securities so that securities flows rise (decrease).
(4) The smoothing hypothesis (see ) suggests that market returns and current securities flows are negatively related. This relationship suggests that investors regard a rise (fall) in security prices as an overreaction in the market, and choose to sell (buy) securities, thereby reducing securities flows.
The global financial crisis caused economic turmoil and led to many changes, with many investors seeking stable, secure, and profitable financial products. Unlike highly risky and volatile stock and futures markets, the Exchange Traded Funds (ETF) management strategy is to invest in a basket of securities or commodities by tracking a particular index performance. As ETF are listed in stock exchanges, investors can be linked to price movements and a specific index of stock investment portfolio (such as S&P500 or NASDAQ). Not only do ETF have the advantage of diversified investments, they also have flexible features of stock trading, and hence combine the appealing characteristics of stocks and mutual funds.
As oil prices are a key factor influencing the global economy and the international political environment, international crude oil prices appear highly volatile and affect international financial markets. The literature has mainly explored the impact of oil prices on stock market prices (see, for example, Sadorsky, 1999; Ghouri, 2006; Kilian,and Park, 2009; Arouri, 2011; Naifar and Al Dohaiman, 2013; Chang, McAleer and Tansuchat, 2013; Cunado, and de Gracia, 2014) , but far less so the relationship between the energy sector's share prices and trading volumes. Based on the earning prospects of energy stocks, and compared with investing in stocks or energy futures markets, energy ETF can more readily spread risk for investors. Consequently, this paper selects five energy ETF to examine the relationships between energy ETF flows and returns, and to test four different hypotheses regarding flows and returns.
The remainder of the paper is organized as follows. Section 2 provides a review of the literature, Section 3 introduces the empirical model, Section 4 explains the data, Section 5 discusses the empirical results, and Section 6 gives some concluding comments.
Review of the Literature
Purchasing stocks and (possibly) generating positive returns indicates a positive correlation should arise between flows and returns. If there is a negative correlation between fund flows and current market returns, the price pressure hypothesis is said to occur. Harris and Gurel (1986) find that investors in the U.S. stock market cause share prices to fluctuate. Previous stock flows impact negatively on current returns, thereby leading to the price pressure hypothesis.
Warther (1995) analyzes the relationship among U.S. stock funds, bond funds, and precious metal funds, and their corresponding market returns. The empirical results show that the flows of three fund markets and their respective returns do not have a significant negative relationship. These studies are unable to support the price pressure hypothesis. Jinjarak et al. (2011) examine the relationship between stock fund flows and returns, as well as the relevance of bond fund flows and rewards. They divide international funds into developed countries (namely North America, Europe, the Pacific) and emerging countries (namely, Asia, emerging Europe, Middle East and Latin America) to explore the relationship between fund flows and market returns across different regions. Rakowski and Wang (2009) analyze the relationship between U.S. mutual fund flows and market returns. Oh and Parwada (2007) find that the empirical results are unable to support the price pressure hypothesis for Korean mutual funds. Ben-Rephael et al. (2011) analyze Israel's stock mutual funds and discover that fund flows and current market returns have a significant negative correlation, which supports the price pressure hypothesis. Ülkü and Weber (2013) analyze the relevance between Korean stock flows and market returns, dividing stocks into three major investment groups, namely domestic individuals, domestic institutions, and foreign investors. The empirical results show that, of the three major investment groups, only the domestic stocks group supports the price pressure hypothesis.
If an investor has private information and an ability to predict returns in the market, the relationship between previous flows and current returns continue to be positive. Given market information, investors will take it into account to predict market returns, so that the relationship between fund flows and market returns will be positive. Rakowski and Wang (2009) Unlike the previous literature that concentrates on mutual funds, Kalaycioglu (2004) argue that ETF are often seen as arbitrage tools by investors. Thus, when markets are in a bullish phase, market returns will rise, as will the demand for investment in the market, so that investors will invest in the stock market and sell ETF. Therefore, lagged market returns and ETF fund flows will be negatively correlated, which is the smoothing hypothesis. Oh and Parwada (2007) and Rakowski and Wang (2009) examine mutual funds in Korea, and find empirical support for the smoothing hypothesis.
In addition to analyzing the relationship between fund flows and returns, Jinjarak et al. (2011) argue that, when the stock market experiences a negative impact, it will cause investors to reconfigure their portfolios. Previous stock market returns can affect current bond fund flows, and past bond fund flows can affect current stock market returns. Boyer and Zheng (2009) categorize the stock market into six investment groups, namely mutual funds, households, foreign investors, insurance companies, pension funds, and closedend funds. They find that fund flows from the different investment groups will be mutually influenced, such that mutual fund flows lead to an increase in current insurance company fund flows. Jank (2012) analyzes the factors that affect fund flows, and chooses an indicator of overall substantial economic activity, such as the dividend-price ratio, relative Treasury bill interest rate, and consumer wealth ratio, as predictive variables. These variables are forward looking, reflecting substantive economic activity. Quarterly data on U.S. (that is, the predictive variables) is argued by Jank (2012) to be more suitable for explaining mutual fund flows. Jank (2012) finds that mutual fund flows significantly affect the four indicators of economic activity, namely real GDP, industrial production index, consumer price index, and labor income, but finds no other significant impact. Rakowski and Wang (2009) use Korean mutual fund data and find that investors with higher marketing expenses have lower search costs, so that it is easier to obtain information. An increase in marketing costs affects fund flows positively, but investors may be less willing to bear the costs required for the fund's redemption, which may result in reduced fund flows.
VAR Model
The literature on fund flows and market returns typically uses the Vector Autoregressive (VAR) model to analyze the relationships among the endogenous and exogenous variables. Sims (1980) argues that identification of the endogenous and exogenous variables can be difficult, and has proposed the VAR model. The paper explores the relationships between energy ETF market fund flows and returns using the VAR model, and examines four hypotheses for the energy ETF market.
The following is the VAR model with p lags to be estimated:
( 1) where Return t = ETF returns at time t, Flow t = ETF flow at time t, ε 1t and ε 2t are white noise error terms.
The four hypotheses to be tested are given as follows:
(1) β 12 < 0: price pressure hypothesis; (1) process, as follows: (2) Using equation (2), the estimated (or expected) energy fund flows are given as:
so that the unexpected energy fund flows can be obtained as follows:
The VAR model of unexpected energy fund flows and energy returns is given as: (5) where UFlow t denotes the unexpected energy ETF flows.
In equation (5) Index. The overall size and volume are much smaller than XLE, but is still in the top three ETF for the energy sector in the USA. The underlying index gauges the performance of the oil and gas sector of the US equities markets, and includes oil and gas producers, oil equipment companies, and oil and gas services and distribution firms. The top 3 holdings for IYE are Exxon Mobil Corporation (20.94%), Chevron Corporation (11.91%), and Schlumberger Limited (7.29%).
iShares US Energy ETF (IXE) is also issued by iShares, which listed on the New
York Stock Exchange on 12 November 2001, and is intended to track the S&P Global 1200 Index. The underlying index is a subset of the S&P Global 1200 Index, and includes oil services and equipment companies, refineries and storage, E&P firms, and pipelines. and -4%. Figure 2 shows the volatility range of IYE is between 3% and -3%, while the ranges of IXC, VDE, PXE in Figures 3, 4 and 5, respectively, are between 5% and -5%. Therefore, the largest energy ETF returns volatility range is for IXC, VDE and PXE, while the smallest volatility range is IYE, but there does not seem to be any differences between the series. between 23% and -23%, for IXC was between 15% and -15%, and for both VDE and PXE were between 20% and -20%. Of the five energy ETF samples, the maximum fluctuation was for IYE, while the IXC volatility was the minimum, with a difference of 8%. Comparing the differences in the returns volatility before, during and after the GFC, XLE was 12%, IYE was 18%, IXC was 10%, and both VDE and PXE were 15%. In May 2011 the five energy ETF returns appeared to have smaller fluctuations, with the overall volatility not as dramatic as during the GFC. In terms of the number of observations in these sub-samples, the total number of observations is 713 before the GFC, 173 during the GFC, and 1243 after the GFC.
Empirical Results

Dynamic Effects of Energy ETF Flows and Returns
The use of VAR models will enable an understanding of the dynamic relationships between energy ETF fund flows and returns. The ADF tests of unit roots are shown in Table 3 . The unit root tests for the Energy ETF fund flows and returns reject the null hypothesis of a unit root, which means that energy ETF fund flows and returns are stationary (for example, see Dickey and Fuller, 1979; Said and Dickey, 1984; Granger and Newbold, 1974) , so that the VAR model can be conducted on the flows and returns. Table 4 reports the empirical results of five energy ETF for the full sample period. Tables 5-9 report the empirical results for XLE, IYE, IXC, VDE, PXE before, during and after the GFC.
From the results in Table 4 , for the full sample period, the five energy ETF current and lagged flows generally have positive correlations up to five lags, but the current and lagged returns have a significant negative correlation.
In the five energy ETF markets, the largest trading volume and total assets are the Energy Select Sector SPDR Fund (XLE). XLE energy returns lagged one and two periods have significant negative effects on current energy fund flows. The coefficients are -0.716 and -0.220, respectively, so that, for the full sample period, when energy returns increase by 1%, ETF fund flows will have a reverse outflow of 0.936 (thousand shares), which supports the smoothing hypothesis. The longer is the lag period, the smaller is the significant impact on energy fund flows, sot that the smoothing effects will disappear gradually. The trading volume of iShares US Energy ETF (IYE) ranked second, and returns have significant negative relationships lagged one and two periods with current energy fund flows. The coefficients are -0.018 and -0.014, respectively, so that for the full sample period, when energy returns increase by 1%, ETF fund flows will have a reverse outflow of 0.032 (thousand shares).
The trading volume of iShares Global Energy ETF (IXC) was ranked third. Only with one lag is there a significant negative correlation of -0.01, which means that when energy returns increase by 1%, ETF fund flows have a reverse outflow of 0.01 (thousands shares). The smoothing hypothesis is supported, and the longer is the lag, the smaller is the significant impact on energy fund flows, so that the smoothing effect will disappear gradually.
The Vanguard Energy ETF (VDE) trading volume was ranked fourth, but with the highest market value and total assets ranked second. Previous energy returns and current energy fund flows with one lag have a significant negative correlation. The coefficient is -0.003, so that when the energy returns increase by 1%, ETF fund flows have a reverse outflow of 0.003 (thousand shares). In supporting the smoothing hypothesis, the longer is the time lag, the smaller is the impact on energy fund flows.
The trading volume of Powershares Dynamic Energy Exploration and Production
Portfolio (PXE) is the last of the five ETF. Energy returns lagged one and two periods and current energy fund flows have significant negative relationships, with coefficients of -0.001 and -0.001, respectively, so that for the full sample, when energy returns increase by 1%, ETF fund flows will have a reverse outflow of 0.002 (thousand shares), thereby supporting the smoothing hypothesis.
Overall, the price pressure hypothesis is not supported in the energy ETF markets.
The ETF are passively managed funds, so that the purpose of the energy ETF is generally the same as the trend of the benchmark index. Hence, investors seem to pay greater attention to changes in energy returns, and are not concerned about changes in energy flows. Table 5 reports the empirical results for XLE before, during and after the GFC. XLE energy returns lagged one period impacts current energy fund flows. Before, during and after the GFC, there are significant negative correlations. The coefficients of -0.921, -0.590 and -0.721, respectively, support the smoothing hypothesis before, during and after the GFC, but the effect of smoothing during the GFC is smaller than before and after the GFC. Table 6 reports the empirical results for IYE before, during and after the GFC. Only during the GFC do IYE energy returns lagged one and two periods and current energy ETF flows have significant negative correlations, with coefficients of -0.025 and -0.025, respectively. The smoothing hypothesis is supported during the GFC, with the effects before and after the GFC not being very clear. Table 7 reports the empirical results for IXC before, during and after the GFC. Before the GFC, the IXC energy returns lagged one period and current energy ETF flows have a significant negative correlation, with a coefficient of -0.032. Therefore, the smoothing effect for IXC is significant before the GFC, but it is not clear during and after the GFC. Table 8 reports the empirical results for VDE before, during and after the GFC. Only before the GFC do VDE energy returns lagged one and two periods and current energy ETF flows have significantly negative correlations, with coefficients of -0.004 and -0.004, respectively. Thus, the effect of the smoothing hypothesis is present only before the GFC, with the effect during and after the GFC being unclear. Table 9 reports the empirical results for PXE before, during and after the GFC. PXE energy returns lagged one period impacts on current energy fund flows, and has significant negative correlations before and after the GFC, with coefficients of -0.003 and -0.002, respectively.
In order to examine the robustness of the empirical results, the full sample is divided into sub-samples before, during, and after the GFC. Apart from XLE and IYE, which still have significant effects of the smoothing hypothesis during the GFC, for IXC, VDE, and PXE, significant smoothing effects are found only before and after the GFC.
Overall, regardless of the sub-periods before, during and after the GFC, the correlations of energy ETF flows and returns are negative but not significant. The results in Tables 5-9 do not support the price pressure hypothesis in the energy ETF markets, but do support the smoothing hypothesis. The smoothing effects of most of the energy ETF before and after the GFC is stronger than during the GFC. As energy ETF relate to passively managed funds, for which investment risk is smaller compared with actively managed funds or other financial instruments, especially during the GFC, investors are more inclined toward passively managed funds in energy ETF markets.
In summary, the five energy ETF's energy returns and flows have negative correlations for up to two lags, thereby supporting the smoothness hypothesis. Energy returns lagged one or two periods and corresponding current energy fund flows have significant negative correlations, indicating an increase in energy prices leads to positive energy returns. Investors may believe that the price of energy ETF overreacts to market information under the smoothing hypothesis, investors decide to sell energy Fund ETF in the current period, with the empirical results supporting the finding in Kalaycioglu (2004) for mutual funds. Regardless of the empirical results for the full sample or before and after the GFC, the greater is the volume of energy ETF, the clearer is the overall smoothing effect.
Moreover, regardless of the empirical analysis for the full sample or sub-samples before, during and after the GFC, the price pressure hypothesis is not supported in the five energy ETF markets. Thus, energy ETF flows have no significant impact on current energy ETF returns, so there may be other factors that affect the price of energy ETF. In the following section, we use unexpected energy fund flows to examine if they can significantly affect energy returns in testing the information hypothesis.
Energy ETF Unexpected Flows and Returns
The previous section found there was no significant relationship between total energy fund flows and energy returns. Warther (1995) and Jank (2012) categorized fund flows into expected and unexpected flows to examine the correlations with market returns, and found significant relationships between market returns and unexpected flows. Using the VAR model, this paper explores the relationship between energy ETF returns and unexpected energy flows, with the empirical results given in Table 10 .
Overall, previous unexpected energy ETF flows have no positive impact on current energy ETF returns. The five energy ETF do not support the information hypothesis so that, regardless of the total or unexpected fund flows, previous fund flows do not impact significantly on current energy returns. This outcome is not consistent with the results of Warther (1995) and Jank (2012) , who obtained positive correlations between unexpected fund flows and market returns. One possible reason is that the information on the stocks comprising the ETF portfolio and the constituent stocks of the benchmark index are relatively transparent, so there is little private information that affects energy prices.
Regardless of the use of total or unexpected energy fund flows, a negative correlation with energy returns lagged one period is found, thereby supporting the smoothing hypothesis in the energy ETF markets. Total energy ETF fund flows or unexpected energy fund flows and current energy returns do not have a significant relationship, so that the price pressure and information hypotheses are not supported in energy ETF markets.
However, the use of unexpected flows from the VAR model renders the empirical results more robust.
Conclusion
This paper explored the relationships between energy market ETF fund flows and energy returns in five energy ETF, and tested four hypotheses, namely the price pressure hypothesis, information hypothesis, feedback trading hypothesis, and smoothing hypothesis. The five energy ETF were Energy Select Sector SPDR Fund (XLE), iShares
U.S. Energy ETF (IYE), iShares Global Energy ETF (IXE), Vanguard Energy ETF (VDE), and Powershares Dynamic Energy Exploration and Production Portfolio (PXE).
The VAR model was used to analyze the relationships between energy flows and returns. In order to facilitate the comparison, the sample periods of each Energy ETF were from 1 November 2005 to 3 January 2014, with each energy ETF having 2,134 observations. The empirical results found that energy returns and corresponding energy ETF flows generally had negative correlations, thereby supporting the smoothing hypothesis. The smoothing effect of energy returns lagged one day was most significant.
The greater was the lag length, the less clear was the smoothing effect, with the smoothing effect disappearing gradually over time.
The smoothing effect of XLE was the greatest. When XLE returns increased by 1%, flows would have a reverse outflow of 0.936 (thousand shares). The smoothing effect of PXE was the lowest so that, when PXE returns increased by 1%, flows would have an outflow of 0.001 (thousand shares). On the whole, the greater (lesser) was the volume of energy ETF, the greater (lesser) was the effect of the smoothing hypothesis.
The empirical analysis separated the samples into three sub-periods, namely before, during and after the GFC, to examine if the smoothing effect remained in XLE and IYE with a greater effect during the GFC, and for IXC, VDE and PXE, with a smaller effect before or after the GFC. Overall, regardless of whether the full sample or the sub-samples before, during and after the GFC were used, there was no evidence of the price pressure hypothesis, feedback trading hypothesis, or the information hypothesis.
In examining the robustness of the tests of the information hypothesis, the empirical analysis evaluated the effects of lagged unexpected energy ETF flows on current returns.
The empirical results did not support the existence of the information hypothesis in energy ETF markets.
Whether for the full sample or the sub-samples before, during and after the GFC, the effect of energy ETF flows on returns was not statistically significant, so that the price pressure hypothesis was not supported, but the smoothing hypothesis was supported. As energy ETF relate to passively managed funds for which the investment risk is small, especially during the GFC, conservative investors would be more inclined toward energy ETF markets to reduce investment risk. In other words, during stock market downturns, investors invest in ETF, which is consistent with general market movements. Overall, energy ETF are more defensive relative to investing in stock market shares as a way of managing risk. significance levels when Z={1}, and -3.962, -3.412 and -3.128 at the 1%, 5% and 10% significance levels when Z={1,t}.
The critical values for the PP test are -3.433, -2.863 and -2.567 at the 1%, 5% and 10% significance levels when Z={1}, and -3.962, -3.412 and -3.128 at the 1%, 5% and 10% significance levels when Z={1,t}.
An asterisk (*) denotes the null hypothesis of a unit root is rejected at the 1% significance level. Note: Numbers in parentheses are t statistics. * and ** denote significance at the 5% and 1% levels, respectively. Note: Numbers in parentheses are t statistics. * and ** denote significance at the 5% and 1% levels, respectively. Note: Numbers in parentheses are t statistics. * and ** denote significance at the 5% and 1% levels, respectively. Note: Numbers in parentheses are t statistics. * and ** denote significance at the 5% and 1% levels, respectively. Note: Numbers in parentheses are t statistics. * and ** denote significance at the 5% and 1% levels, respectively. 
